Pain-related behavior following REM sleep deprivation in the rat: influence of peripheral nerve injury, spinal glutamatergic receptors and nitric oxide.
We assessed whether pain-related behavior in neuropathic or control rats is changed following rapid eye movement sleep deprivation (REMSD). Furthermore, we determined the contribution of spinal glutamatergic receptors and nitric oxide to sensitivity changes following REMSD versus peripheral nerve injury. Pain behavior was assessed in Sprague-Dawley (SD) and Hannover-Wistar (HW) rats with a spinal nerve ligation or a sham operation. Nerve ligation produced mechanical hypersensitivity of the injured dermatome in all animals. Baseline sensitivity to mechanical stimulation was higher in the HW than the SD group, independent of nerve injury. In both strains, mechanical sensitivity of neuropathic and sham-operated animals was increased following 48 h of REMSD. Heat sensitivity of an uninjured dermatome was not different among experimental conditions. Reversal of mechanical hypersensitivity was attempted in HW rats by spinal administration of an antagonist of the metabotropic glutamate receptor 5 (mGluR(5)) or the NMDA receptor and a nitric oxide synthase (NOS) inhibitor. Mechanical hypersensitivity induced by REMSD in unoperated rats was attenuated by all three drugs, while in neuropathic animals the mechanical anti-hypersensitive effect was most pronounced with the antagonist of the mGluR(5) or a NOS inhibitor. The results indicate that the strain of the animals markedly influences baseline withdrawal threshold to mechanical stimulation. Mechanical hypersensitivity following REMSD, however, is similarly increased in HW and SD strains, and the REMSD-associated increase in mechanical sensitivity is independent of nerve injury. Furthermore, mechanical hypersensitivities following REMSD and peripheral nerve injury share common spinal mechanisms involving, at least, the mGluR(5) and nitric oxide.